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Cationic antimicrobial peptides (AMPs) play an important role in the innate immune system. There are several experimental methods for 
investigating the secondary structures of these small molecules but they are not precise enough to provide reliable information. Accord-
ingly, we chose molecular dynamics methods to investigate the structural properties of some AMPs. Three types of peptides were studied: 
peptides rich in His (alloferon-1 and -2), peptides rich in Tip and Arg (indolicidin and tritrpticin) and cyclic peptides containing a disulfide 
bridge (bactenecin and tigerinin-1). 
Alloferon-1 and -2 isolated from insects are rich in His and they possess antiviral and antitumor activities with immunomodulatory 
effect (Chernysh 2002). The secondary structure of alloferons has not been examined yet. Indolicidin and tritrpticin are peptides containing 
aromatic residues isolated from bovine neutrophils (Selsted 1992: Lawyer 1996). They possess broad spectrum of antibacterial, antifungal 
and hemolytic activities. Both indolicidin and tritrpticin are known to be flexible in aqueous solution and adopt either helical (poly-proline 
II helix) or turn structures in membrane mimic environment. Bactenecin and tigerinin-1 are cyclic peptides with serious antimicrobial activ-
ity (Romeo 1988; Sai 2001). Bactenecin was isolated from bovine neutrophils and tigerinin-1 was isolated from the skin of Rana tigerina. 
Each of them tends to adopt (i-turn conformation. Because of the controversial assumptions and the lack of reasonable information about 
the secondary structures of these AMPs our goal was to perform conformational analysis of these peptides. 
To explore the conformational spaces of molecules simulated annealing calculations were performed using implicit solvent model. For 
peptides containing Pro residues, torsional restraints were applied to keep the Xxx-Pro peptide bonds either in cis or trans configurations. 
The evolving secondary structures and the intramolecular interactions were examined. 
For indolicidin and tritrpticin, it was observed that the cis-trans isomerisation plays a key role in the distribution of secondary structural 
elements (Kerényi 2007). For trans isomers, mainly type I and III p- iums were identified. Nevetheless, 3,0- and poly-proline II helical 
segments also appeared along the sequence of peptides possessing trans Xxx-Pro peptide bonds. In cis isomers, type VI P-turns were 
observed in specific tetrapeptide units. The stabilizing intramolecular interactions were in good agreement with the structural data: the 
observed H-bonds play a role in the stabilization of type I and III P-turns, as well as of 310-helical segments, while the proline-aromatic 
interactions participate in the stabilization of type VI p-tums. In alloferons, type I, II, II' and III P-turns were the most frequent structural 
elements. These secondary structures were also stabilized by backbone H-bonds. In the cyclic peptides (bactenecin and tigerinin-1). type I 
and III P-tums could be found in major population. In the cis isomers of tigerinin-1. type VI p- tums were also identified. In every peptide 
examined, minor populations of backbone-sidechain and sidechain-sidechain H-bonds were also found. 
The results obtained from modelling the secondary structures and stabilizing intramolecular interactions were coherent and the conclu-
sions derived from these calculations coincided with the data published so far. 
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